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1	Introduction
The following recommendation from the study item was listed in the TR 38.874:
	For architecture 1a, RAN2 studied many-to-one and one-to-one bearer mapping options. An IAB system that supports both bearer mapping options is recommended for Rel.16 work item.
RAN2 studied design examples, which support both bearer mapping options. Design example 1 (section 8.2.10.1) is recommended for the work item. In this design, the adaptation layer resides above RLC, and LCID extension is used to increase the number of UE-bearers supported by the IAB-node with one-to-one bearer mapping. This LCID extension only applies to backhaul RLC channels.



In this contribution we discuss the required LCID space for the use of IAB as well as the MAC subheader structures.
2	Discussion
Given the adaptation layer residing above RLC, for each one-to-one mapped bearer, one LCID needs to be reserved for each hop. Hence, the number of required LCID space should be determined based on how many such bearers the IAB Donor might be required to handle. 
NR Rel-15 supports 32 LCIDs solely for the use of SRBs (3) and DRBs (up to 29) for a single UE which was motivated by the new fine granular QoS framework. However, practically each UE will not require up to 32 one-to-one mapped bearer but many-to-one mapping can be used for the waste majority of the traffic. Assuming, for instance, one IAB Donor serving 100 IAB nodes (either directly or indirectly, ie., through one or multiple hops) and each IAB node serving 100 UEs, one UE requiring approximately 2 one-to-one mapped bearer; this would require minimum of 20 000 LCID values just for the use of the one-to-one mapped bearers. This would require reserving at least 15 bits (reserving 2 bytes) to indicate LCID for each individual bearers in the backhaul channels. On the other hand, one byte would only allow 256 LCID values which seems rather low number to allow supporting all the use cases.
Observation 1: At least 15 bits need to be reserved for the use of LCID space in the MAC subheader for the backhaul channels.
Considering the current MAC subheader options used for the DL/UL-SCH, they come with a fixed 6-bit LCID size but dynamically indicated Length field L size of 8 or 16 bits except the format for the fixed sized MAC CEs. These are illustrated in the following figures:


Figure 2-1: R/F/LCID/L MAC subheader with 8-bit L field


Figure 2-2: R/F/LCID/L MAC subheader with 16-bit L field


Figure 2-3: R/LCID MAC subheader
Considering the number of additional header overhead exposed by the GTP-U/UDP/IP/Adaptation layer headers for each packet transmitted over the backhaul channels, it seems rather unnecessary to optimize Length field size due to the negligible gains. Besides, the one byte overhead reduction can only be achieved with packet sizes smaller than 256 bytes.  Removing the F field, a general structure for MAC subheader used for the backhaul channels could consist of 15-bit LCID field and 2 bytes L field. 
As the IAB node will need to access the NW (through another IAB node or through IAB Donor) as UE (IAB-MT), it is preferable to use the formats as defined in NR Rel-15 for simplicity. This will expose the need to be able to use different formats for the ‘access data’ (e.g., SRBs used to control the IAB node) and ‘backhaul data’. Hence, the first R bit in the current MAC subheader formats above could be used to indicate whether the legacy formats are used or whether the new format for the use of backhaul data is used. This will also enable multiplexing the ‘access data’ of the IAB node and ‘backhaul data’ into the same MAC PDU as the receiving node can distinguish these from the A/B bit (Access data/Backhaul data). The proposed MAC subheader format to be used for the backhaul data is depicted in the below figure.


Figure 2-3: LCID/L MAC subheader for IAB backhaul channels
Proposal 1: Apply the general A/B/LCID/L MAC subheader structure for IAB backhaul channels consisting of the 1-bit A/B field to differentiate access and backhaul link data, 15-bit LCID and 16-bit L fields.
3	Conclusions
In this contribution, the needed LCID space for the use of IAB was discussed, the following was observed:
Observation 1: At least 15 bits need to be reserved for the use of LCID space in the MAC subheader for the backhaul channels.
Based on this, MAC subheader structures for the use of IAB was discussed, and the following is proposed:
Proposal 1: Apply the general A/B/LCID/L MAC subheader structure for IAB backhaul channels consisting of the 1-bit A/B field to differentiate access and backhaul link data, 15-bit LCID and 16-bit L fields.
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